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♦NOTICES * 

Japan Patent Office is hot responsible for any . . • . 

damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. .. . . 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Arrange shank material in the inner circumference of bearing material, and the 
flange prepared in the aforementioned shank material has the thrust abutment of ^ plane. The 
thrust bearing side where the aforementioned shank material has a cylinder-like radial 
abutment on shaft-orientations both sides of the aforementioned flange, and the 
aforementioned bearing material counters the aforementioned thrust abutment, It is the 
spindle which has the radial bearing side which counters the aforementioned radial abutment 
through a radial bearing crevice, and is mutually open for free passage through the run 
through-hole which prepared the portion by the side of the aforementioned flange of the 
aforementioned radial bearing crevice between the shaft-orientations both sides of the 
aforementioned flange in shank material. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It is related with the spindle for information 
machines and equipment and audiovisual equipments, especially the optimal spindle for a 
magnetic disk unit. 
[0002] 

[Description of the Prior Art] Conventionally, the spindle for disks has structure like drawing 
3 . That is, the bearing material 51 which carried the disk 50 is supported free [ rotation ] by 
two radial liquid bearings 52 and two thrust liquid bearings 53 located more nearly up than 
two radial liquid bearings 52 at the shank material 54, and the rotation drive of the bearing 
material 51 is carried out by the motor M which consists of a statpr 56 fixed to Rota 55 and 
the shank material 54 which were fixed to the bearing material 51.. 
[0003] 

[Problem(s) to be Solved by the Invention] In the magnetic disk unit, high capacity and 
quantity recording density-ization are progressing, and in order that the deflection of a 
nonrotation synchronous component may raise the flattery nature of a head to the spindle 
motor used there not to mention a small thing, making small the deflection of the direction of 
an axial bond of a disk peripheral face is called for. Although the spindle using the liquid 
bearing is suitable in order to make the deflection of a nonrotation synchronous component 
small, there is a fault that it is small as compared with the spindle [ rigidity / moment / of a 
spindle ] using the ball bearing. On the other hand, if disk number of sheets increases for 
high-capacity^izing, in order to make small the deflection of the direction of an axial bond of 



a disk peripheral face, it is necessary to make moment rigidity of a spindle high. However, 
when the thrust liquid bearing 53 is arranged on the outside (above) of two radial liquid 
bearings 52 like drawing 3 , the span between two radial liquid bearings 52 becomes small, 
and there is a problem that moment rigidity cannot design greatly. Moreover, with the 
structure of drawing 3 , since the thrust liquid bearing 53 was open for free passage with the 
superficies of a spindle, there was a problem of being easy to disperse with the centrifugal 
force which the lubricant of the thrust liquid bearing 53 is rotating toward a shaft-orientations 
outside. • 

[0004] this invention aims at a leak and scattering of the lubricant under use and high-speed 
rotation offering a few spindle while it extends the span of two radial liquid bearings and 
raises moment rigidity in the spindle of the same size height paying attention to. the above 
troubles. 
[0005] 

[Means for Solving the Problem] Arrange shank material in the inner circumference of 
bearing material, and the flange prepared in shank material has the thrust abutment of a plane. . 
Shank material has a cylinder-like radial abutment on shaft-orientations both sides of a flange, 
and bearing material.has the thrust bearing side which counters a thrust abutment, and the . 
radial bearing side which counters a radial abutment through a radial bearing crevice. The 
portion by the side of the flange of the radial bearing crevice between the shaft-orientations 
both sides of a flange is mutually open for free passage through the run through-hole prepared 
in shank material. 
[0006] 

[Example] The 1st example is shown in drawing 1 . A sleeve 10 fits into the shaft-orientations 
both ends of the inner skin of the body material 4, respectively, it is fixed, and the sleeve 10 
and the body material 4 of this couple constitute the bearing material 20.. The shank material 3 
is arranged in the inner circumference of the aforementioned bearing material 20, and the 
flange 5 is formed in the shaft-orientations pars intermedia of this shank material 3. The 
aforementioned flange 5 has the thrust abutment 9 of a plane to shaft-orientations both sides, 
respectively, and the shank material 3,has the cylinder-like radial abutment 12 on shaft- 
orientations both sides, of a flange 5, respectively. The aforementioned bearing material 20 has 
the thrust bearing side 1 1 which counters the thrust abutment 9 through the thrust bearing 
crevice 7, and the radial bearing side 13 which counters the radial abutment 12 through the 
radial bearing crevice 8, respectively. Although the slot 25 for herringbone-like generating [ 
dynamic pressure ] is established in the aforementioned radial bearing side 13, respectively 
and it is not illustrated, the slot for herringbone-like generating [ dynamic pressure ] is 
established in the thrust bearing side 11, respectively. The thrust bearing side 1 1 and the thrust 
abutment 9 which the radial bearing side 13 and the radial abutment 12 which counter 
mutually constitute the radial liquid bearing 1, and counter mutually constitute the thrust 
liquid bearing 2. 

[0007] The shank material 3 is supporting the bearing material 20 free [ rotation ] through two 
radial liquid bearings 1 and two thrust liquid bearings 2 prepared between them. For this 
reason, since the large span between two radial liquid bearings 1 can be taken, moment ^ 
rigidity is high. The run through-hole 6 prepared in the shank material 3 is opening mutually 
the portion by the side of the flange 5 of the radial bearing crevice 8 between the shaft- 
orientations both sides of a flange 5 for free passage, and has prevented the leak by the 
method of the outside of shaft orientations of the lubricant based on the pressure differential 
of the lubricant in the thrust bearing crevice 7 between the thrust liquid bearings 2 prepared 
while in use at the both sides of a flange 5. That is, if the run through-hole 6 is not formed and 
the load of the axial-bond load will be carried out to a lower part at the time of rotation of the 
bearing material 20, the pressure of the upper thrust bearing crevice 7 becomes higher than . 
the pressure of the thrust bearing crevice 7 between downward, and the lubricant of the upper 



radial bearing crevice 8 will leak to the upper part or a lower part until the whole pressure 
balances. Since the pressure differential of the thrust bearing crevice 7 between the shaft- 
orientations both sides of a flange 5 will change and lubricant will leak, whenever an axial- 
bond load changes with change of a use posture, if there is no run through-hole 6, although 
lubricant will be drained with long-term use, in this invention, the leak of such lubricant can 
be prevented completely. 

[0008] In this example, since the thrust abutment 9 of the thrust liquid bearing 2 is established 
in both sides of the shaft orientations of the flange 5 of a shaft and the thrust bearing side 11 
which counters the thrust abutment 9 is established in the sleeve 10, even if an external shock 
and extraneous vibration start, a spindle has the advantage which does not receive restrictions 
of a use posture. In addition, since a process tolerance improves, per [ of the thrust abutment 9 
and the thrust bearing side 11 ] piece can be prevented that it is easy to secure the squareness 
of an axial center apd the thrust abutment 9 of the plane of a flange 5 and deactivation 
endurance will improve if a flange 5 is made into the shank material 3 and one, it is desirable. 
[0009] Next, the 2nd example is explained. The flange 5 is fitted in and fixed to the shaft- 
orientations pars intermedia of a shaft 24 in drawing 2 . The flange 5 is fixed by pressing fit or 
adhesion on the shaft 24 as a shaft 24 and another object, and the shank material 3 is equipped 
with the flange 5 and the shaft 24. Moreover, between the bore side of the flange 5 of the 
shank material 3, and the outer-diameter side of a shaft 24, the run through-hole 6 of the 
lubricant which opens mutually the portion by the side of the flange 5 of the radial bearing 
crevice 8 between the shaft-orientations both sides of a flange 5 for free passage is formed. 
The oil supply hole 26 which is open for free passage to the run through-hole 6 is established 
in one end face of the shank material 3. The plug 28 was made this oil supply hole 26 from 
the oil supply hole 26 after lubricant pouring to the run through-hole 6, and the leak by the 
exterior of lubricant is prevented. 

[0010] in addition, shift a shaft-orientations position with the stator which countered radial in 
Rota and Rota which were fixed to either of the shank material 3 and the bearing material 20, 
and was fixed to another side, or By preparing an auxiliary magnetic bearing* the magnetic- 
attraction force of shaft orientations can be made to be able to act on the shank material 3 and 
the bearing material 20, it can design so that an axial-bond load may be applied only to one 
side of a flange 5, and also let only one side of a flange 5 be the thrust abutment 9 of the thrust 
liquid bearing 2. In this case, it escapes from the thrust abutment 9 of another side of a flange 
5, it only functions as a stop, and does not receive an axial-bond load. In this case, although 
restrictions appear in the size of the external shock and extraneous vibration which can be 
borne to a use posture, there is an advantage which needs to establish the slot for dynamic 
pressure generating only at least in one side of one thrust abutment 9 of the shaft orientations 
of a flange 5 arid the thrust bearing Side 11. 

[0011] Moreover, the slot for dynamic pressure generating of the thrust liquid bearing 2 was 
established at least in one side of the thrust abutment 9 and the thrust bearing side 11 which 
counter mutually, and the slot for dynamic pressure generating of the radial liquid bearing 1 is 
established at least in one side of the radial abutment 12 and the radial bearing side 13 which 
counter mutually. Moreover, bearing material 20 rotations or shank material 3 rotations are 
sufficient as this invention. In addition, in this invention, since a seal is carried out by the 
radial liquid bearing which prepared the lubricant of the thrust liquid bearing 2 in the both 
sides of the thrust liquid bearing 2 since the thrust liquid bearing 2 was. formed between two 
radial liquid bearings 1 , even if a centrifugal force acts during rotation, it is prevented that 
lubricant disperses to a way outside a spindle, and endurance improves. 
[0012] 

[Effect of the Invention] Since according to this invention the thrust liquid bearing is inserted 
into two radial liquid bearings and the large span of two radial liquid bearings can be taken, 
the moment rigidity of a spindle improves and the deflection of the direction of an axial bond 



of the periphery section of a spindle can be made small. Moreover, since the seal of the thrust 
bearing crevice is carried out by the self-seal function of a radial liquid bearing, it can prevent 
the leak of lubricant in use, and scattering of the lubricant under high-speed rotation is 
excellent in endurance few. Moreover, as the run through-hole of the lubricant which opens 
the portion by the side of the flange of the radial bearing crevice between the shaft- 
orientations both sides of a flange for free passage was prepared in shank material and the 
pressure differential produced near the shaft-orientations both-sides side of a flange in use 
was lessened, the leak by the exterior of the spindle of lubricant is prevented. 



[Translation done.] 



TECHNICAL FIELD 

[The technical field to which invention belongs] It is related with the spindle for information 
machines and equipment and audiovisual equipments, especially the optimal spindle for a 
magnetic disk unit. 

PRIOR ART 



[Description of the Prior Art] Conventionally, the spindle for disks has structure like drawing 
3 . That is, the bearing material 5 1 which carried the disk 50 is supported free [ rotation ] by 
two radial liquid bearings 52 and two thrust liquid bearings 53 located more nearly up than 
two radial liquid bearings 52 at the shank material 54, and the rotation drive of the bearing 
material 51 is carried out by the motor M which consists of a stator 56 fixed to Rota 55 and 
the shank material 54 which were fixed to the bearing material 51. 



-[Translation done 
EFFECT OF THE INVENTION 

[Effect of the Invention] Since according to this invention the thrust liquid bearing is inserted 
into two radial liquid bearings and the large span of two radial liquid bearings can be taken, 
the moment rigidity of a spindle improves and the deflection of the direction of an axial bond 
of the periphery section of a spindle can be made small. Moreover, since the seal of the thrust 
bearing crevice is carried out by the self-seal function of a radial liquid bearing, it can prevent 
the leak of lubricant in use, and scattering of the lubricant under high-speed rotation is 
excellent in endurance few. Moreover, as the run through-hole of the lubricant which opens 
the portion by the side of the flange of the radial bearing crevice between the shaft- 
orientations both sides of a flange for free passage was prepared in shank material .and the 
pressure differential produced near the shaft-orientations both-sides side of a flange in use 
was lessened, the leak by the exterior of the spindle of lubricant is prevented. 



[Translation done.] 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the magnetic disk unit, high capacity and 
quantity recording density-ization are progressing, and in order that the deflection of a 
nonrotation synchronous component may raise the flattery nature of a head to the spindle 
motor used there not to mention a small thing, making small the deflection of the direction of 
an axial bond of a disk peripheral face is called for. Although the spindle using the liquid 
bearing is suitable in order to make the deflection of a nonrotation synchrondus component 
small, there is a fault that it is small as compared with the spindle [ rigidity / moment / of a 
spindle ] using the ball bearing. On the other hand, if disk number of sheets increases for 
high-capacity-izing, in order to make small the deflection of the direction of an axial bond of 
& disk peripheral face, it is necessary to make moment rigidity of a spindle high. However, 
when the thrust liquid bearing 53 is arranged on the outside (above) of two radial liquid . 
bearings 52 like drawing 3 , the span between two radial liquid bearings 52 becomes small, 
and there is a problem that moment rigidity cannot design greatly. Moreover, with the 
structure of drawing 3 , since the thrust liquid bearing 53 was open for free passage with the 
superficies of a spindle, there was a problem of being easy to disperse with the centrifugal 
force which the lubricant of the thrust liquid bearing 53 is rotating toward a shaft-orientations 
outside. 

[0004] this invention aims at a leak and scattering of the lubricant under use and high-speed 
rotation offering a few spindle while it extends the span 6f two radial liquid bearings and 
raises moment rigidity in. the spindle of the same size height paying attention to the above 
troubles. 



[Translation done.] 
MEANS 



[Means for Solving the Problem] Arrange shank material in the inner circumference of 
bearing material, and the flange prepared in shank material has the thrust abutment of a plane. 
Shank material has a cylinder-like radial abutment on shaft-orientations both sides of a flange, 
and bearing material has the thrust bearing side which counters a thrust abutment, and the 
radial bearing side which counters a radial abutment through a radial bearing crevice. The 
portion by the side of the flange of the radial bearing crevice between the shaft-orientations 
both sides of a flange is mutually open for free passage through the run through-hole prepared 
in shank material. 



[Translation done.] 
EXAMPLE 

[Example] The 1st example is shown in drawing 1 . A sleeve 10 fits into the shaft-orientations 
both ends of the inner skin of/the body material 4, respectively, it is fixed, and the sleeve 10 
and the body material 4 of this couple constitute the bearing material 20. The shank material 3 
is arranged in the inner circumference of the aforementioned bearing material 20, and the 
flange 5 is formed in the shaft-orientations pars intermedia of this shank material 3. The 



aforementioned flange 5 has the thrust abutment 9 of a plane to shaft-orientations both sides, 
respectively, and the shank material 3 has the cylinder-like radial abutment 12 on shaft- 
orientations both sides of a flange 5, respectively. The aforementioned bearing material 20 has 
the thrust bearing side 1 1 which counters the thrust abutment 9 through the thrust bearing 
crevice 7, and the radial bearing side 13 which counters the radial abutment 12 through the 
radial bearing crevice 8, respectively. Although the slot 25 for herringbone-like generating [ 
dynamic pressure ] is established in the aforementioned radial bearing side 13, respectively . 
and it is not illustrated, the slot for herringbone-like generating [ dynamic pressure ] is 
established in the thrust bearing side 11, respectively. The thrust bearing side 11 and the thrust 
abutment 9 which the radial bearing side 13 and the radial abutment 12 which counter 
mutually constitute the radial liquid bearing 1, and counter mutually constitute die thrust 
liquid bearing 2. 

[0007] The shank material 3 is supporting the bearing material 20 free [ rotation ] through two 
radial liquid bearings 1 and two thrust liquid bearings 2 prepared between them. For this 
reason, since the large span between two radial liquid bearings 1 can be taken, moment . 
rigidity is high. The run through-hole 6 prepared in the shank material 3 is opening mutually 
the portion by the side of the flange 5 of the radial bearing crevice 8 between the shaft- 
orientations both sides of a flange 5 for free passage, and has prevented the leak by the 
method of the outside of shaft orientations of the lubricant based on the pressure differential 
of the lubricant in the thrust bearing crevice 7 between the thrust liquid bearings 2 prepared 
while in use at the both sides of a flange 5. That is, if the run through-hole 6 is not formed and 
the load of the axial-bond load will be caudad carried out at the time of rotation of the bearing 
material 20, the pressure of the upper thrust bearing crevice 7 becomes higher than the 
pressure of the thrust bearing crevice 7 between downward, and the lubricant of the upper 
radial bearing crevice 8 will leak to the upper part or a lower part until the whole pressure 
balances. Since the pressure differential of the thrust bearing crevice 7 between the shaft- 
orientations botK sides of a flange 5 will change and lubricant will leak, whenever an axial- 
bond load changes with change of a use posture, if there is ho run through-hole 6, although 
lubricant will be drained with long-term use, in this invention, the leak of such lubricant can 
be prevented completely. 

[0008] In this exafnple, since the thrust abutment 9 of the thrust liquid bearing 2 is established 
in both sides of the shaft orientations of the flange 5 of a shaft and the thrust bearing side 11 
which counters the thrust abutment 9 is established in the sleeve 10, even if an external shock 
and extraneous vibration start, a spindle has the advantage which does not receive restrictions 
of a use posture. In addition, since a process tolerance improves, per [ of the thrust abutment 9 
and the thrust bearing side 11 ] piece can be prevented that it is easy to secure the squareness 
of an axial center and the thrust abutment 9 of the plane of a flange 5 and deactivation 
endurance will improve if a flange 5 is made into the shank material 3 and one, it is desirable. 
[0009] Next, the 2nd example is explained. The flange 5 is fitted in and fixed to the shaft- 
orientations pars intermedia of a shaft 24 in drawing 2 . The flange 5 is fixed by pressing fit or 
adhesion on the shaft 24 as a shaft 24 and another object, and the shank material 3 is equipped 
with the flange 5 and the shaft 24. Moreover, between the bore side of the flange 5 of the' 
shank material 3, and the outer-diameter side of a shaft 24, the run through-hole 6 of the 
lubricant which opens mutually the portion by the side of the flange 5 of the radial bearing 
crevice 8 between the shaft-orientations both sides of a flange 5 for free passage is formed. 
The oil supply hole 26 which is open for free passage to the run through-hole 6 is established 
in one end face of the shank material 3. The plug 28 was made this oil supply hole 26 from 
the oil supply hole 26 after lubricant pouring to the run through-hole 6, and the leak by the 
exterior of lubricant is prevented. . . 

[00 10] in addition, shift a shaft-orientations position with the statoi; which countered radial in 
Rota and Rota which were fixed to either of the shank material 3 and the bearing material 20, 



and was fixed to another side, or By preparing an auxiliary magnetic bearing, the magnetic- 
attraction force of shaft orientations can be made to be able to act on the shank material 3 and 
the bearing material 20, it can design so that an axial-bond load may be applied only to one 
side of a flange 5, and also let only one side of a flange 5 be the thrust abutment 9 of the thrust 
liquid bearing 2. In this case, it escapes from the thrust abutment : 9 of another side of a flange 
5, it only functions as. a stop, and does not receive an axial-bond load. In this case, although 
restrictions appear in the size of the external shock and extraneous vibration which can be 
borne to a use posture, there is an advantage which needs to establish the slot for dynamic 
pressure generating only at least in one side of one thrust abutment 9 of the shaft orientations 
of a flange 5 and the thriist bearing side 11. 

[001 1] Moreover, the slot for dynamic pressure generating of the thrust liquid bearing 2 Was 
established at least in one side of the thrust abutment 9 and the thrust bearing side 1 1 which 
counter mutually, and the slot for dynamic pressure generating of the radial liquid bearing 1 is 
established at least in one side of the radial abutment 12 and the radial bearing side 13 which 
counter mutually. Moreover, bearing material 20 rotations or shank material 3 rotations are 
sufficient as this invention. In addition, in this invention, since a seal is carried out by the 
radial liquid bearing which prepared the lubricant of the thrust liquid bearing 2 in the both 
sides of the thrust liquid bearing 2 since the thrust liquid tearing 2 was formed between two y 
radial liquid bearings 1, even if a centrifugal force acts during rotation, it is prevented that 
lubricant disperses to a way outside a spindle, and endurance improves. 



[Translation done.] 
DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the 1st example of this invention. 
[Drawing 21 It is drawing showing the 2nd example of this invention. 
fDrawing 3] It is drawing showing the conventional example. 
[Description of Notations] 

1 Radial Liquid Bearing 

2 Thrust Liquid Bearing 

3 Shank Material 

4 Body Material 

5 Flange 

6 Run Through-hole 

7 Thrust Bearing Crevice 

8 Radial Bearing Crevice 

9 Thrust Abutment 

10 Sleeve 

11 Thrust Bearing Side . V 

12 Radial Abutment 

13 Radial Bearing Side 
20 Bearing Material 
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DRAWINGS 



[Drawing 11 
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